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(54) ORGANIC ELECTROLUMINESCENT ELEMENT MATERIAL, ORGANIC ELECTROLUMINESCENT ELEMENT USING 
THE SAME AND METHOD FOR PRODUCING THE ORGANIC ELECTROLUMINESCENT ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a new fundamental material to be used in an organic 
electroluminescent element enabling various functional molecules (e.g. dye, carrier- 
transportable molecule) to be easily incorporated thereinto and performances such as luminous 
efficiency thereof to be improved. 

SOLUTION: The objective organic electroluminescent element having various functions and 
exhibiting high luminous efficiency is obtained by laminating layers each containing DNA or a 
derivative thereof. 



http://www19. ipdl. inpit. go. jp/PA1/result/detai 1/main/wAAAvlaqZBD. . . 2009/02/24 



(19)0#H#f|fJf (JP) 02) & |fl Jj^ §f & $g (A) (ll)fcffttfflS&W## 

#^2002-60744 
(P2002-60744A) 
(43)^H 0 ¥^14^ 2 £26 0 (2002. 2. 26) 



(51) IntCL' 
C 0 9 K 11/06 

H 0 5 B 33/10 
33/14 
33/22 



warn* 

6 8 0 
6 9 0 



F I f-V3-r(##) 
C0 9K 11/06 680 3K007 

6 9 0 

H 0 5 B 33/10 

33/14 B 
33/22 B 

mimam* ol (^ ie h) ***KfciSK 



(2oaiK#^ 


&IB2000 - 250243( P2000 - 250243) 


(71) BISA 


000002004 










(22)tB«0 


¥J&12^ 8 £21 0 (2000. 8. 21) 




immmmiEKPi 1 t s i3# 9 -5 






(72) mm 










*S^MKI^£#:|t*T@29# 6 *f 






(72) mm 










4b?»^=P^Tt 0 OtftHTI 8 # 5 








/Mil 3*11 








tfN5)iim;ii«f*;tiiiS!fEKiiir 5 # 1 # mm 














(74)f^SA 


100118740 



















(54) mmv&m mwfru? hwvs.*yt>xm^ttn. tn^m^ftmm^^hu)V3.^y±>xm^ms 

(57) [g&j] 

[sue] m«t£mms&- i&m, ^^wwmft* 

£££»), «*<©;»t6Sr^fU £>o, fcv^ft 

5o 



1 

[If #if 2 ] DNAfe ±tf/Sfcl4DNAfiS#**l>fc 
< i t ltt£U:3tfr. i&^mi-fS*^^ hn/v 

3] mmft?&nA*tzi*m&£tit^ dna 
r. t*mmt-rz>%m^9 hn^uyt^tw io 

SDN AftWfrfc^tf w i Sr W» i -T 5 If *Jg 2 4 fc{4 
3 KIE*©**^ ? h d /u 5 * y ir ifltfi 
[ft*« 5 ] *IB^f-!jJfe**fc»4*-*' 1> THiilltt^ 
■efciwi &#»£-$-*»*£ 3 Sfci44 iccftofttt 

yir^jlf^o 20 
[ lfl#3S 7 ] D N A *J J: Xf/ £ fc (4 D N ARiM'> ft 

[ft** 8 ] «ft^flS#ASfcttlS£-3;h^ DNA 
*5«ttf/*fcttDNAW*ft:S:^*< i t l«£Uh^tf 

[Sf#3j9] y ^St|5^mEaT>*^^AifeT-fc 

8 lc 12^60 W ^ h O /V- ? * y ir V* St^- „ 

[»*« i o i «n$Hwfe**fctt* + y 7«astt# 30 

■?T?*>5 r i £#®i i-5HI #31 8 * fc!4 9 iCfBfM 
[If #311 1] sf#«l~5<OV^-fH^{C|E4fe^^ 

[If#3ll2] WBM<om^^5 nmfrh 1 5 nmX'h 
[»** 13] '>ft < i t. If #31 1 1 *fc!4 1 40 

[ft*35l 4] '>ft< it, 8**351 

[if #3ii 5 ] it, an, tf# 

[lf#3li 6] '>ft< it, HME, *-/MiiSf, H# 50 
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311 lSfcttl 2 iCfEgc^ffffilJI, ISftJg, jSiVSEffi 

[11*41 7] it, an, if#3ii isfctii 

[If #3ii 8] *»*s*3W£»ttLTiv3ri:«rW 
«ii-s»*3Si i~i 7©v^i"^{ciE«©^r«^V' 

[If#3gl 9] »!S»as**-t-5c:iSr#«i-t-58(l* 

[If#3l2 0] 3d*l*:9W**fctt^*J*#^-3&»& 

45r iSr«H»ii-5»*3S6~i 9 ov^tt^l-fB« 
[W*3i2l] DNA*J;tJ</tfcliDNAlr»#^ 

tsmwm*mwMi.\z 4 19 TJit-tt^-rsxg&^-rs 

[lf#3!2 2] DNA*iJ;Ut/*fcJ4DNASJ|5»«:«r^' 
[ft#3S2 3] ^^^A*fctt^$^/c, DN 

a ts ± t>y* *: » d n AM^^ir^tf nmm ^mmmn 

[«*3S2 4] «!6^f-a«fliA*fc«:tS^**ufc, DN 

a *s 4 ut/ * fc f4D n Amm& tr ^ tf mmm * ^bm x 

(C4 9 TSlc##-T2)Xm^*i-5 r i %W&t-F6fi 
[0001] 

[0 0 0 2] 

t-ffl v ^ tft5i/Tf/W * £>S^ffi4, ^ r. tit. t*{c 

4<*LT*< iJ%ifc*tas, ^»»ftn(4±# < -otc 

m - (4^<- y So #(c^-y^- 

/ vrL^x-©tl^f4^»ISWI-#U $ Si^S!l$tiT*5 
"9, r.w«'g-(4, ny/^ h-egv^iv^ - i^^F^ 
t*fc5 0 rro^frSrria-rs^x^^i Lt$gf 
/W^, MEL) * 



-^fe* ©$W6H»#41* * ■* * -t&W 4 o x ^ < t % 
[0003] #»e L*^-«)353Wfl-f±*aii-5 fcifefr 

[0 0 0 4] ^EL*^lC^#^*P$tt5tKH^ 



[0005] ^olUStLTll, K&SffifMBfcfrH 
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* [0 0 0 6) £*ft&*PKE LJtFf-tt, GSR) 

[0 0 0 7] MftiLttt, aSE*t— »tt»!:ffiv^ 

[0 0 0 8] ISttlfiL-Clt ft*H*©*:f* (« 
fc4. 0eVW±) &JR^**ce$E#tt#/l!^e>ax, - 
JRKH:, if-fy^^^X (I TO) «sfflv^feix5r 

[0 0 0 9] *— LTtt, ^jx.tfTie 
(a) St*^il?,N, N' -v^7i= /U-N, N' - 

— i, i'— tr^-A— 4, 
4'-> ? T5^ cwt, tpd) , Tie (b) s;-e^§ 

20 tu5N, N'-^7i^-N, N'— (1—^7 ^A-) 
— 1, 1'— f7i^-4, 4'-v 5 7?y (KT> N 

pd) *©^r?yiN»#*«fflvN6>*i,* 0 

[0 0 10] 

Uti] 




(a) SC 



[ft 2] 
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I*i»fffii LT^xfi, TIB (c) h [0 0 1 

(8-3vy/-A) ta5: = <7a (&t\ au [as 3] 
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[0 0 12] BC&ftJ: LTI4, #iJxJ2\ 
[0013] #»E L*?-<z>gflJ¥*rli> KiEro ± 5 

NC. /C N 
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3HC 



[0 0 14] r<Z>#8"0> Y~—¥yi?ttfAt LTfi, fll*. 
tf, Tl£ (d) S-e*^Jl5 4- (v^>T/p<^» 
-2-j*f7t—6- (p-i/^W^^f 4 
H-f7V (DMC) , 4fcf±TIE (e) ^T^^tbS 

[0 0 15] 
[ft 4] 




(d) s£ 



CH3 



[ft 5] 




(e) 5* 



5o TIB (f) S;Tvf^5*'y If^/V/^/-;!' 
Ltlv^fctiELifeiitS^fcPVK©!^ 



TV**. 
[0 0 16] 
[ft 6] 
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#1) (9, . 9-5?T/V^r/W7^ WV) , dfy^77i 10 

[0017] ^nitEL^fcttfflSix^atetmib-c 
ea^tfiife**, y ^— r h y ? * * 

So ^^»#y-v-{4MffXg^^MT\ fia 

f4«^j£ ^ fi * -/W^l" 5 :/ n y t> m W^fi t * <0 
[0 0 18] Mfe/nirxlcgiLTii, Jt£££rtt£>ft 

[0019] tiE L*^T?J4, r 5 Lfcffi3R©fcW 
«siPi>Sii:T?/fi«ffiT3S*U Ion 

[0 0 2 0] Mx.tt\ C. W. Tang, S. A. Va 
n S 1 y ke^C. H. Chen{Cj:!9J. App 
1. Phys. 65, 3610 (1989) iC|Efc£;ft 

t£^m E L *^ 4 it (4 R G B Wtf ^ * 7° K 



(f) * 



rtmi^jftT annsftRi^v $ * t nit*- 5 ©as* 

[0 0 2 1] **7VV*fc:#fe3&*£3Sm£-fr.5fc» 

© j&M* k * © HJtft - 1 t±±mxm^<tz *k § e> t- , 

-*#£CS*v*5l!8IBj<it>*>3 0 
[0 0 2 2] #£3S#XTJV'4fcttSfc5/<*-Wfc<t 

J>C#*L-C»5ti-S»e-, ±-C©®Sfi£o^T©±T© 
*DXXa (3S3tS, «fe 7*a^|, 

W lc*5 ft 5 * fijy? * - >- ©— o ©^H fi&&«l !' 
[0 0 2 3] 5(^^EL*^^tffiSc-f-5Ji»-oiCo 

[0 0 2 4] 
[0 0 2 5] 

fcl«Sr^tfJi («DNAli»t5) i^*1-5 2 
o 05 J! (#$89§ -m»ffiW-e&ttrf 5 1 *iE w^ftbJi , 
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L*^-*marjcfir«EL«^fcBi-s 0 bp*>, *3§w 

(4, JWTC> (1) ~ (2 4) ^Six5^«tEL#^W 

[0 0 2 6] ( 1 ) *H*iJ:r5/*fcttWW(|*#:Sr^ 
ft< tt> i«2JLh£l>£ b*W&b1rZ>mm^v-y- Vn 
iv % -y ± y^ifW, 10 

(2) DNAfcJ;tf/Jf;liDNAlift^M< H 

(3) lilB^-asjfA*fcH«^*ixfc, DNA*5«fctf 
/ /*fcHDNAR*fls:Sr'>*< 1 1> 1 mSL±iSttz\ b * 
W&b-f^m^-v-t hn^^ ? *^*fWf, 

(4) U^»*»^J|Sl!g*T^*=^Aift"Tf*)*DN 
A«##&£tf;L (2) Sfctt (3) t 

(5) mmft?$>&m&tz\$*^ v Tmmvkfti--vhz 20 
r t&^m^s (3) *fctt (4) \z.tm<n^m^v- 

(6) |«ifcfeJ:tf/*fc»d=WW*frSr'>ft< 1 t> 18 

(7) DNAj3«t^/4fcJiDNA^#:^>^< £ 1> 

(s) mm^tmA^tzim^^Mz, dna&xv 

( 9 ) JJ ^SSP^^^H^T ? A*frT?& SDN 
Ap^#:Sr^tfii§r#mt-f-5 (7) tfctt (8) \Z 

(10) «ffi^isfe*4fef±*+ y TttSH4^-e& 
5ri*#®ii-S (8) (9) KB*©***: 

(id (i) ~ (5) <D^-rhti^z&m<v&m^^? 

5r b*®Wib1rZ>^W.^? Ytvv**y±i/*m 40 

(12) iH|©J?^i5nm^?,15/jmtJ)5 (1 

(13) '>4<ifc. Mi, (n) ifcli (12) t 

(14) H, IK& (ID 4fcl± (12) fc 

(15) 'M<H, ftfe *-A#i£S, (11)4 50 
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tut (12) izi&mnmmm. m%m. v&wm. a 

To 

(i6) &tt<kt>. mm, (id* 

fctt (i 2) icGftogjRff* *siU58«-e« 

(i 7) 'M<n, w>m, d D *fcr± d 2) ic 

(is) t mmm &mm Lx^zztztimt-r 
5 (id ~ (17) ©v^^we*©**^* v 

(19) mwm-hm%-rz>z.b*w®ib-$-% an- 

(1 8) OVvfftM-E*©*^^ ho/US^y-ir 

(20) %nmm^y * 4 fc»*&j**$m» & * 5 r 

b*¥fWLb-f5 (6) ~ (19) ©vvf*u&»WBfc©tf 
(2 1) DNA*J±tf/4fcttDNA«*ft:«r£i?«R 

(2 2) DNA:feJ:tV*fcH:DNA»*MMr£WWi 

(2 3) **^?**ifA*fctt«f'&$*l/fcDNA*Jj;U« 
/SfcfSDNAll^fr^tfJWWSrWRiPXfcJ: "9 T 

i b zmkb-tsGm^f 

(2 4) **^!WfA*fctttt'&$*tfcDNA*Jj:U« 
/SfcttDNAlWfr^^JiatlfcWWipxJcJ: »5 T 

[0 0 2 7] 

/i^iiSJi/DNAji/ssatJi/m^asJitRttfct 
©, 3StttDNAJi/»*Ji/«^*iasJi, *--Mftai 

«/3S3t»/DNA*/*^«Jj5l*, «3t»/DNAJl 

/m+mmm, fr-^mmm/^ytm/DN am. 

%)ti/DNAi, *— /H&jHa/DNAS, DNAi 
/* J f^Jlc>^TtiTfc<);< , IKVS4DNAJ1 (IS* 
WSr^tf) o*«rKrt5WT?tJ:v^ 4fc, DNA 
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*j, Blfc*Ufc#ittllT?*>5)}S, PCiicof^ 

[0028] mk, ^mm^mmmmi^^rm.m-t 

5 0 *Si±tHMi2^SttLrv>5'«fi!t (Hi) *m 

[0 0 2 9] ^SOSat^-5^*-XAtt, WTcO 
3) (iDNAJiiClEOttW^^ y -V ££A 

ttlttiS5v^*H«r^^i-5 J: 5 fc, B: 
tiC«toTDNA«^LTA{C$nfcl^}C, DNAl 

k« ; ?-4:&ai-3*8shj*s&jr a&fitttt) , BftJi 

% L X fl-UMfc £ TOPI" 5 riiCio-tDNAiilc 
ftVXiElz&fotzb tic, DNAjfic*— A-&&A1-5 

[0 0 3 0] *^SJ<Z)DNAJiiC-g-4tv5DNA*fcl4 
^*tJ:*i|M»#Wtt, DNAW«f#«I#JiT?*)SjSUfe 
5f£7A DNAOy ^S^lC^*^^^^ 

fe'&i-sttstx *siVDNA ag«#) ■wm^^xm 

TS>5„ rH&OlfltHtDNAJIfcDNAittEflUBL 

[0 0 3 1] ifcK^&Jxtf, *»HODNAlt 

£k fc^aAWSfcia^frttTteffll-sytTf^S. 
[0 0 3 2] *3S0J1 ft 5 t LtliT^^ 
£A, A/^^A, XX\ f p \ 5P^ = ?A x JyhV<} 

A/V ^ v 5 ? A, y f- * A/7VV 5 = f Aft 
[0 0 3 3] ft-?#£J|tift& LTtt, H^yO 
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[0 0 3 4] 583t*&H!tt5#£Wu &»©S5#*m«r 

■7?*?x.-y^ ^7^n-<v^^x^ s^v— a\ ^y 
i^x h9*^#>flfcii*#, by* (8-*/y/- 

[0 0 3 5] LTfi, TA^-^A, 

10 $r A, ft, =t/<A-K ~y^K 9 is?* 1 ?** 

Ms <ks ^yv^^A^if^^n^^-a-^ IT 

ft7i y f p -a-& y -r-fc 

[0 0 3 6] *-/MISIWi LTIl, N, N^x 
-A--N, N' - (3-^^7^-/1-) -1, l'-f 
7i^-4, 4'-v ? T5^, N, Nv?7i^- 
N, N' — (l-t7f*) -1, l'-lf7i^- 
4 , 4 ' - v=T $ ^ 4 ^O^SSlHjRT 5 ^K^f^ffl 
20 7 ^ n i/T—Vt£ £'<D7?u ?/T->WIWfcte t'^mf 

[0 0 3 7] *^SSt LTJ45H^7^*if©^9^ 
[0 0 3 8] fc%WXffim<0^\s? hD/V^^t^ 

[0 0 3 9] ^iC*^BJtc^5DNAJi(CO^TM!cp 

6»-yrA/«it^?l : MLfci«^ J fT'fcoT, — jRtctt-^- h y 
^Aig^L-Cft&L, *^ttT-fcS„ -Sfc^cDrtgp 

otfct), ^©gKlCf±#/r^^7ktt{k-a>fe^JfA (-r 
^/W— i/a» tti*-5*^e>ttTV^-5 0 
40 [0 0 4 0] ^0J(-fflV^?,DNA(75^ : f•*iCtt#^C$lJ 
RttfcV^ 6000~2000WJf*L<, 1 
1 0^*$J:9ff4Lv\ . 

[0 0 4 1] $Bi©DNAp^fti LT(4, DNAH 

SSrflJfflLfct,©T*fc5 (J. Am. Chem. So 
c. 1067 9, 118 (' 9 6) ) . #bftfcDNA 
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[0 0 4 2] K&mOBHAIDftiiMt&m&tZZ.kiS 

(CH 2 )aCH 3 



H 3 C N -(CH2)bCH 3 



(CH 2 )cCH 3 



KfflRfiKK. -ttA (1) 

[0 0 4 3] 
lit 7] 



(4) ©«KBR3eS*L« 



f . ) 

[0 0 4 4] jKU ifi/^!) =»-/Hlr2*r-tt 

CH 3 



[0 0 4 5] 

[ft: 8] 



H 3 C- 



-N- 



CH, 



C2H4- 



-o- 



-(CH2)eCH 3 — j&5£ 2 



(iWd.gttf e{4, 1~2 04T?©S^:tr^1- o ) ★ <7>i£il-r ; 5c 

[0 0 4 6] -«S:3^$tt5J;5*3Sr#«Sr [0 0 4 7] 

^Tif#ffiSffi¥Ji4, DNASffltl-PWiSttSr-^^, JEfcff [ft 9] 

// ^H 2 C-N- (CH 2 )fCH 3 
CH 3 



(5£f f (40 ~ 3 os-eoSicSr^i-o ) 

[0.0 4 8] ^^^-atfES^T^^e^^A^lCfeVNT 
14, -K4t^U;i5^> try^Ofl»#SrfflV^ 



[0 0 4 9] 
[<fcl 0] 



N — (CH 2 )gfcH 3 



— 



[0 0 5 0] gi±4tt<DH|tTy^^<7A^i;|t'g-Lfc 

-So 

[0 0 5 1] *fc, EiRT^^^AjaoJIiStaP^BPt) 



50 



[0 0 5 2] DNA4fcf4DNAfi9MM;:ifA*fcfi*£ 
^StuDNA*^*IBSr^JPi-5*©«t6^ (DNA 

9 — (4, DNAfcttSflMBL*SRfc0>««# 

IP*,, dnao^ y^-* k-^-i LtRtg 

y vV^l^v 5 , ^P77tX x^7f-^ 3, 
5, 6, 8-7" F^^f^-N-^f^it^P y 
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= 1)A, 2-tKD^i?yftWh-2, 2', 

2"-*-f y i?y/7ft (i i) , K-/T-fv' 

^ 5 y?£ t~<D n—y 5 ^3»f*. jr*^- i?f<— ? u U 

4 hte¥<D**-y-i?ymm&, 3, 3'-v^^vV^T 

if t? h % tik m e> tc Pfi^ $ h 5 1 -en fc v \ 

[0 0 5 3] mfcCO^fg^ODNA— CD^Afis D 
<D~fi£>-t!:A/fit5t~- tfVTi^ — >ay (jfA) , 

[0 0 5 4] *3&IJifc*Sit3DNAJitt. m&MJL$.tc 

liSiHinxki.toTftJBrt-sr £asa*<5. asssnx© 
awl -r 5 «t o d n Am^w-omm % 

Af|i»froa9IftjBs»^#feiiJh,tfA< x #^PSS^H 30 

[0 0 5 5] fttt3KK±^OD N AR*ffi|RO## 
ftolt, £6>lc$k fl^, «|?-^i'^Px, DNAi 

[0 0 5 6] 4fc, Vfui-ffiW^gii-^-t* h LT# 

6>*t*:DNAfuiwwwi«r««b, n&mm&mm±\c 
mzzymmvtcv, mv*. dnak*##ks:3s# 

srttTtSo 40 

[0 0 5 7] *^BJ<Z)DNAJi(Ojf:§(S, 5nmHl 

5 / uraO|5Hz5^fSL<, i9»*L<lll5nma>e) 

1 0 ^©iitfco, mttttis— T*>*^ia«a* 

ODNAJltel e V/5>(b3. 5eVOglT'¥fMt 

[0058] ^sseno^tam Lm^it-z-m^zx K 
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LTt44- (v'v'Ty ^fwy) -2-^^/U-6- 

[0059] sfc, mwaa*&*«:#m-t&z.bt>Tm 

= wy) , #y (3-7^ft7iy) , zjey 
(9, 9— -JTjv^jvy/^Hrw) , /Ky/-<77i-^ 

[0 0 6 0] 

[0 0 6 1] SJ^gg 
1. «EE-*Sl£4#tt 

IMiiailPROGRAMMABLE DC SOU 
RLE 7 6 5 1 £TWEE&aij£. 
KEITHLEYlti 2 0 0 0 MULTIMETE 

2. 

j5«t&*b = ^^th»7*h^*-KfcX*ftmU KE 
ITHLEYttM 2 0 0 0 MULTIMETERS 

3. b/l/ 

hyftgM3 2 0 i 

CCD^?^7 : Pr i nc t on Instrumen 
t I MAX 5 12 

[0 0 6 2] (HJS^Jl) 2 0mM DN A/ b p 
mm (S I GMA*fcJ8L #^fi2 0 k b p£JLh) 7k^ 
?S £ , 4 0 mM hexadecyl tr imeth 
y 1 a mm onium chloride (CTM 

a ; %\%mm±m &mi*£.mfcxmwia&m&z 

2 0mmol© DNA-CTMAt^©itgt 

tt^JSrl^*L«t, ftiLDNA-CTMAS^Sri 

[0 0 6 3] KTfc3pW-©f^R#)iS:RWi-<5 0 

I TOSr^^y^ y y/|:ioT 15 0 nmt£ 
^ciL, ^S£Lfc 0 *©±K:*— /HlfiSJii: LTi7 
$ui/T~l/ (CuPc;Aldric h#M) SrJ¥§ 

2 0nmCi$If L, It5mM DNA-CTMA 

fc5 O'CICT SftBWCSiaftL-C** 5 0 nmODNA 

J»m# (A 1 q 3 ;*SCftritW $ 

3 0nmlcilL, ^(D±\Z^mt Uv^i/r?A • 

3lrf-f4BW/*-AH(ftaai/D N A - C TMA1/S)t 
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[0 0 6 4] m2\Z I TOSrjEHi-f SKR^ TX%fr 

[0 0 6 5] (HJi^j2) HJi^iJ 1 (ClTft^tLfcDNA 

- C TMAl^ft:© 1 0 mMi^; — /V^^tC, 10m 
MD-yiy6G (R6G ; Al d r i c h?±M) 

9 / -/H^&^iiJPx, tltt 3 0 ^lilt, 5 
mM DNA-CTMA-R6G^Mffc„ Hf^f-iS, 
Hffi/* — /V-H^Jl/DNA-CTMA-R6GJi/^ 10 

[0066] uTfc*m?<n{m^M*mmirz>o mm 

WlfcrafltfcUT, ITORDi7?ni/7 = y (Cu 
P c ; A 1 d r i c htfcft) &MB Lfc*^ t» ±H© 
£□< ISLfcDNA-CTMA-R 6 G$§f££* t°V=> 

5 0t:HT3I^IWJtSftjjRU S^5 0nm(DDNAl 
Sr#fc. HiChyx (8-df-y I) /-/V) T/W5^A 
()SMftJ&M) £ie8l&*»::J: 30nmti 
IU *©±fc|^fcLT^*^*A 20 

«EEH*|-t5*3t*0^k («E-«3fe««H4) *3t* 
Sr*ft^Ji«4RtfH6fcj5*Ut. 

(WE-3S3t*l#tt) fl, V6GSrDNAlC}f 

So 

[0 0 6 7] *fc, b^SrttWL 

tc^ZmeiC^kLtc Z<D1&^ %ytX^-? hM*A 30 
14, DNAidjf A^T^Sn-y? V6 Gt*li^< , 

[0 0 6 8] (HJfe^iJ 3 ) mi&M 1 (CT#fettfcDNA 

- C TMA^G-W- 5 mm ol, Ethdium Bro 
mide (E t B r ; A 1 d r i c h*t$D 3 0 0 urn 
o l^^nn*M/i?/-/V (4/1) IC^Px., 5 
mM DNA-CTMA-EtBrj&Stftfc. *f 
J4, li;H/*~/Wiw;£jl/'DNA-CTMA-E r B r 

l/38ftjf /IS1g£ J: *> HMt S *iTV* 3 . 40 
[0 0 6 9] KTfc^SlfT-ofSH^IIiSrRifli-*. H* 
091 ^l^ti-LT, ITOX^^o^y (Cu 
P c ; A 1 d r i c h|±fi) &KJ| LfcSFPfc , JJBO 
#P < fUMLfcDN A— C TMA— E t B rffifc%x¥> 

&5 O'CidT S^mXSttjRU S^5 0nm©DNA 
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14) *-t^*MH7 3ttfH8Hi*Lfc. #H 

mt ms-m%m^mx e t b r ^dna^#ai- 

5 r DNA^ft:w4§#;£W4it^m <£>#y 

r©*^©***^ h^*«jeufctt*, ai 

q3(OMiHI^ 6 10nm©EtBr©SJ£tI 

[00 7 0] dt*«4) IQtWlfc-CWfeJxfcDNA 
-CTMAM*5mg, !) / -/I-) 

(jKJiCftj&M) 3m g , n, n'-v 5 

N' — —1, 1' 

-tf7i=^- 4, 4'-^7?y (TPD;Aldr 

1 c hit® 2m g, ^-7!Jy6 (C6;Aldric 
h|±®0 0. lmgSr^DD^A/rc^y— /MS^Hjg 

(4:1) fcWHU H»»«*l. 5K»%tC^5<t 

[0 0 7 1] KT^^©ffeK¥W«rR931-a. HJfe 
Fill ^PttlKLT, I TO£«HUtS)mc, ±E©» 
<ISMLfcDNA-CTMA-A 1 q3-TPD-C6 

0nm©DNAl*#fc o MiC^CDiiCPtUt LT^^ 

^(om&-nMmLR.x^mm^nir^%m.<Dmt at 
m-mytm^m zzti^frm 9 Rxim 1 0 ufc. 

*fc, t/W (H^-tir-f) ?H:5 4 0nmO^ 

■7^ ^6 ©lift <b #?lH^4DNAJl^biSft 
LTV Sr. tim-otZo 

[0072] (jt«ffii 1 ) Mmm 2odnais:# y t" 

-/W#/W^/-/Hf (PVKl) HJfe^2i:R 
#('*^^«T» 4 5 t-f^MLfc 0 ^7^S«±(- I T 
Ofc*^y^ y y^Ciot 1 5 0 nm[Cj5ScML, US 

(CuPcjAldric hit® SrffS 2 0 nm{C* 
SS*L, Ml-^y t^/W*/W^/-/W (PVK ; A 1 
d r i chttgD ^ P n^A^Sr^. t°^3— h L v 
telfcltMtt 5 0 , ClCT3l*WmSft*UT*S 5 0 
nmOPVK/iSrttfCo Jcl' h !> ^ (8-^7 V 7- 
/W) (Al q 3 ;|URto!c£l) 

^*i'j:i5Ji:$3 0nmi'ffiaL, ^©±lC^i LT 
-*ry* 9 S<7i» ■ «RSr*^3S#feSrfflV^T5 0 nmOlf: 

SJCJU^Lfc. 01 ltciTOfcjEliil-slilI/WT;* 

2 tt«JEl!UH-S»**©*ft: (1tJ±-«ftS#14) Sr 
[0 0 7 3] 



(11) 
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iS-ariiWLvSl^SrStti-So *fc> DNA Sfcfi 
[0 0 7 4] 

[Hi] *»Hfci3Jt5#MlaV'^ hc/i-Uyt^ 

[0 3] ll«it*5it5lr«xi/^ hn^Uyty 
[0 4] *»«2fci3»t5*1iiu^ ho^Uyty 
[0 5] 3&tt$!2£:&rt&#?fc£l-'? hn^U^ty 



20 



* [07] W&9i3\'is»i^m^V'^ hu;u**y±^ 
[08] 5Ufiffi|3^*5tt«^P»^V'^ Fn/l/*^jrty 

[09] njs^j4tc*jtt5^r^i^^ Fo/i/Uytv 

[010] HltW4lJ:*s»t4*»^V'^ bn/u^^yir 

[011] Jt«E«l^*S»t5#lliV'^ fn^'^yt 
10 *»ft£^-r„ 

[012] Jt*Wlfc*Stt<5#l*:*V'* hn^S^jrfe 

[0 0 7 5] 

[4f#©^91] 

i mwrnu 

2 

3 *-/Mii£Jf 

4 DNAl 

5 

* 20 6 



[01] 





fSE(v) 



[0 3] 



BJ3 
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[04] 

40 i 

35 



_ 30 
eg 




0 5-10 15 

mi±(v> 




0 5 10 15 

mji(v) 
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[06] 



m 

m 

* 



I ! 1 1 I I 

400 450 500 550 600 650 700 



[07] 

60 | 




mjE(v) 
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[09] 
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*EE-«M*tt 




5 10 
®J±(V) 



15 



(15) 



#12002-60744 



[Hi 0] 




[gnu 

l^i 1 aa-msmit 



40 

35 
^ 30 




0 5 10 15 

tE(V) 



(16) 
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(V) 



(51) Int. CI. 

H 0 5 B 33/22 



mm^r 



F I 

H 0 5 B 33/22 



f-^-v (##) 



D 



mmm% see 



(72>j 



: 1# 



(72)3§bj# « 

^m^mmm^mis-TB i # i 

(72)mw% mm 

Tn&?mmm*tti3-T 11*1* 

F^— -M##) 3K007 AB03 AB04 AB06 CA01 CB01 
DA01 DB03 DCOO EBOO 



